The granulocyte colony-stimulating factors (CSF3s) of fish and chicken.
Granulocyte colony-stimulating factor (CSF3) is a glycoprotein cytokine, which influences the hematopoiesis of the phagocytic neutrophils and its precursors and was used extensively in cancer therapy and for the treatment of neutropenia in mammals. However, CSF3 is yet to be identified in nonmammalian species mainly because of its rapid mutation. Here, we report the first CSF3 genes from three teleost fishes: Japanese flounder (Paralichthys olivaceus), fugu (Takifugu rubripes), and green-spotted pufferfish (Tetraodon nigroviridis) and present evidence that the chicken (Gallus gallus) myelomonocytic growth factor is in fact the chicken CSF3 orthologue. We support this by showing significant conservation of the CSF3 genes' structure, domains, regulatory motifs, and synteny across species and by phylogenetic analysis. CSF3 orthologues are indeed evolving rapidly and appears to be undergoing purifying selection in mammals but positive selection in fish and chicken. Furthermore, the paralogous fugu and pufferfish CSF3-1s and CSF3-2s are shown to be the ancestral and duplicate genes, respectively. Finally, we demonstrate that the Japanese flounder CSF3 gene is at least involved in immunity based on its basal expression in immune-related tissues and its upregulation in kidney and peripheral blood leukocytes after in vitro stimulation with lipopolysaccharide and a combination of concanavalin A/phorbol myristate acetate.